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National Science Foundation's BIO Creates New Proposal Process
MYRNA E. WATANABE Impact debated by researchers. E arly this January, researchers who hope for funding from the National Science Foundation's (NSF) Divisions of Environmental Biology (DEB) and Integrative Organismal Systems (IOS)-ecologists; population biologists; zoologists; botanists; systematists; evolutionary biologists; and biodiversity, molecular-evolution, climate-change, and biological-systems researchers, among others-were busy writing their NSF proposals. But this year, the rules have changed. Whether the new way of submitting proposals will actually improve the review process remains to be seen. One important difference is that this year, for the first time, researchers have only one chance for core-program funding from these divisions.
In an interview published in BioScience in January (62: 17-22), John C. Wingfield, NSF head of the Directorate for Biological Sciences (BIO), went over many of the issues leading to the decision to change the timing of grant submissions and discussed some of the potential problems that researchers are now voicing. Many see this change as potentially devastating to their research programs and laboratories, whereas others are willing to take a wait-and-see approach. But for everyone, from program officers to division heads, researchers and their grad students and postdocs, this the submission of a full proposal, which is due in August.
These changes also come with limitations on the number of grants submitted by principal investigators (PIs) or co-PIs per year. In MCB, it's only one. In DEB and IOS, it's two for each division.
This change in how programs are managed did not occur in a vacuum. In March 2006, in response to decreased success rates for proposals, the NSF established a group made up of representatives from each of the directorates and the director's office to "recommend policies and preferred practices to improve NSF's program announcement and solicitation processes in ways that achieve appropriate balances between proposal funding rates, award sizes and award durations." Funding rates decreased from 30 to 21 percent from 2000 to 2006 across all of the NSF, but there was also a 47 percent increase in the number of proposals submitted during that time frame, although the sizes of grants were increasing. The NSF's Impact of Proposal and Award Management Mechanisms (IPAMM) working group released a report in August 2007 to address these issues. See box 1 for more information.
It was noted in the report that the increase in proposals with decreased percentages of funded proposals led to is both new and unfamiliar territory and nobody knows how it will turn out.
New procedures
In August of last year, BIO announced new procedures for the submission of grant proposals in three of its divisions: Molecular and Cellular Biosciences (MCB), DEB, and IOS. Although the changes to MCB are the least dramatic-switching from two deadlines per year for full proposals to one deadline every eight months, ostensibly to allow more time for the revision of rejected proposals-DEB and IOS have been greatly changed. In those two divisions, there will be only one submission date per year. In the past, researchers had to submit a 15-page NSF proposal that included a budget, a data-management plan, a summer undergraduate program, and letters of collaboration. This was often followed by a second, different proposal that was submitted later in the year for a second deadline. Instead, researchers now write a four-page preliminary proposal, or preproposal, with a one-page summary. Writers of successful preproposals will be invited to submit full proposals. By now, those who submitted their first preproposals to the DEB or IOS core programs are awaiting reviewer comments and approval or rejection for BioScience 62: 336-340. © 2012 Watanabe. ISSN 0006-3568, electronic ISSN 1525 -3244. All rights reserved. doi:10.1525 /bio.2012 Feature to Silverthorne. An NSF presentation to the BIO advisory committee, "BIO FY10 Experiments in Innovation," delivered 6 October 2010, outlined "the big pitch" and its results. The synopsis panel selected 7 projects for funding, with another 7 chosen by the traditional panel, for a total of 14 projects funded and a rate of 30 percent-which is higher than the overall funding rate for the NSF.
There was some overlap between the synopsis and traditional panels as far as identifying proposals that were "transformative," "high quality," or both. The synopsis panel focused on the project's significance and potential impact, and panelists were as confident in the outcomes of their reviews as those who saw the full proposals. Nevertheless, in some cases, the synopsis panel felt that more detail would have been better. This test is one reason that the preproposals are five pages in length (four for the proposal and one for the summary), since the panelists recommended a longer length than that used in the test. "We feel that that's enough space to develop an idea to make an argument for feasibility," said Silverthorne.
But researchers are not necessarily embracing this new application method and its limitations. There are concerns that an annual funding cycle, rather than the former semiannual one, will lead to funding coming in too late to hire graduate students in September, when the semester begins; that it will limit the ability of young researchers to win their first grants; and that it will put funding renewals out of sync with laboratory staffing and workload needs. The limitation on proposals submitted by one PI or co-PI may affect the ability of researchers to collaborate or to serve as co-PI on postdoctoral researchers' applications.
Erika Edwards of Brown University in Providence, Rhode Island, studies plant evolution. She is concerned that an annual cycle for grants may leave some labs without funding. It's "1.5 years from first submission to final award, if everything goes exactly right," a greater amount of work for "the PI community, the reviewer community, and the NSF staff."
The IPAMM working group made a number of recommendations. One was "the practice of limiting the number of proposals that a PI or institution can submit," which it deemed "appropriate in some situations." Another was implementing new proposalmanagement practices, including the use of preliminary proposals, although there were caveats. This method, the report stated, will "increase the complexity of the review process (and possibly NSF and reviewer workload)." Despite this concern, the divisions moved ahead with the change.
Some researchers have accused the NSF of not making these changes collaboratively. Others said that the decision to change the application methods was top-down, emanating from the highest level of management. And some, such as Kelly Zamudio, who studies the diversification and conservation of vertebrates at Cornell University in Ithaca, New York, claim that "the system was broken" and that "something had to happen," citing the "high volume of proposals that needed to be reviewed by the community and the demoralizing funding rate." Joan Strassmann, from Washington University, in St. Louis, Missouri, feels so strongly about the BIO changes that she is blogging about them (http:// sociobiology.wordpress.com). "Is the system badly broken?" she asked in her blog of 5 January 2012. "I think most DEB or IOS program officers would say that it is." But Mary Clutter, who retired as director of BIO five years ago, offered the long view. "I would not say the system is broken," she said. "I don't believe that." Instead, Clutter argued, there are "too many proposals. That's always been the case." Over her 20 years at the NSF, she recalled a number of experiments aimed at decreasing the workload and increasing the grant success ratio, such as limiting the number of submissions per institution. Years ago, she discussed the advantages of preproposals with BIO advisory panels. They were not enthusiastic about a change, and she abandoned the idea, she said.
The new plan to submit preproposals was vetted before it was instituted. Jane Silverthorne, acting director of IOS, explained that this method was tested in something called "the big pitch," a climate change proposal request. The proposals were submitted as 2-page summaries (synopsis proposals) and as full 15-page proposals. This method successfully identified the "best and worst" proposals, according Edwards notes that taking in a graduate student is a five-year commitment, and a researcher needs to be able to pay for the grad student. If laboratories must wind down their work in a hiatus from NSF grant funds, not only will some laboratory jobs disappear but the continuity in running the lab "is going to get lost here."
Chris Simon, professor of ecology and evolutionary biology at the University of Connecticut in Storrs, who studies cicadas, is concerned that if her current preproposal submission is not approved, the timing will leave her with an unacceptable funding gap. The next date for a full-proposal submission would be August 2013, the same month her current grant ends. "I would lose my long-time technician because she would have no health insurance, and my postdoc would be deported to South Africa," she said. "Under the former system, I could have reapplied in January for funding in June."
David Cannatella, a herpetologist who is a professor of integrative biology at the University of Texas, Austin, notes that "given the new timeline, there will be less flexibility in the start dates, and grad students [and] postdocs may have to wait another six months to start their appointments."
Is 4 pages equal to 15? For one thing, said researchers, 4 pages is certainly less to write than 15. For those who are not invited to submit a full proposal, that is all they will have to write, which will decrease their workload. Those invited to submit a full proposal will have an increased proposals, each with a 9 percent chance of being funded. "We were basically overwriting proposals to gain one," she explained. Now, she is allowed to submit only two grants on which she is a PI per year. "If they're as good as they were before, one or maybe two would get funded."
Zamudio is among those who are concerned that this schedule makes it more difficult for young researchers, who have a learning curve until they write a successful NSF grant. But Keith Crandall, an evolutionary biologist who specializes in crustaceans and is professor and chair of the biology department at Brigham Young University, in Provo, Utah, was surprised to hear from young researchers that this schedule could be a good thing. They thought it might help them "focus on one or two key ideas… instead of putting in 9 or 10 grant proposals, and it was a crap shoot to get funding," said Crandall.
In the BioScience interview, Wingfield prognosticated, "Once you workload, at least for one grant. Strassmann wrote in her 5 January 2012 blog, "I think this (four pages) is enough space to put forth your big ideas [and] show how they advance the field and that they are feasible." She told BioScience, "I do not think 15 pages is ever necessary." She added, "Proposals I evaluate from Europe are mostly shorter than ours." But Simon disagreed-at least for her NSF program, Systematics and Biodiversity Science in DEB. "In my experience," she recalled, "the proposal projects I reviewed all sounded good and appropriate." She continued, "I've been reviewing NSF proposals for more than 20 years... the critical deciding factor has always been the details of the methods." She noted that a four-page proposal leaves little space for preliminary data analyses or a description of the experiment's methodology.
Cornell's Zamudio looks at this as an actual decrease in grant-writing workload. She pointed out that in a normal year, she put in four to five , read and summarize the external reviews and their own reviews. Simon thinks the review process could be streamlined by eliminating outside reviewers, who make it through the first round, the funding rate will be much higher than it is now." But Mitchell Sogin of the Woods Hole Marine Biology Laboratory (MBL) in Massachusetts questioned that line of thinking: "What they're going to do is triage all these proposals so they can push their success rates up to 33 percent. That's not quite right." Even Silverthorne noted that the overall success rate, counting the preproposals, will likely be the same as it is now.
Too many grants, too few reviewers One of the drivers of this change was the difficulty in finding reviewers for an ever-increasing number of proposals. Silverthorne explained that in the last decade, the number of proposals received by IOS increased Mitchell Sogin of Woods Hole, who studies marine microorganisms such as this protist, a dorataspid acantharian, thinks researchers need to look at other sources of funding and to rely less on National Science Foundation grants. Photograph: Linda Amaral-Zettler.
Box 2. What happens when funding goes away?
Although the National Science Foundation (NSF) is not likely to lose huge amounts of funding in the upcoming budget, and may even receive a small increase, another government program, the US Geological Survey's (USGS) National Biological Information Infrastructure (NBII), which hosted databases and analytical tools for biologicalresources research, was eliminated from the 2012 fiscal-year budget after previous cuts. Its Web site was closed down on 15 January 2012. And although some of the components of the Web site found homes elsewhere, others did not. Ellen Paul, executive director of The Ornithological Council, noted that NBII never became what it should have been-a collection of distributed databases. "They went badly off course in the very beginning [during the Clinton administration] and created a random collection of stuff," Paul said. Nevertheless, some of the databases were valuable and, as Paul pointed out, the NSF now requires grants to have a datamanagement plan, and some of the NBII databases could have been appropriate for some of the data generated in ecological and biological research.
Environmental health researcher Michael Lannoo, of the Indiana University School of Medicine, used NBII's North American Reporting Center for Amphibian Malformations (NARCAM). "I don't know its fate," he said. But he complained that "there should have been negotiations to transfer responsibility for the Web site or to develop a consortium to take responsibility for the Web site. As far as I know, there's nothing out there that would replace it."
J. Whitfield Gibbons of the University of Georgia's Savannah River Ecology Laboratory (SREL), in Aiken, South Carolina, noted in his final report to NBII on SREL's grant for scientific oversight and Web-site enhancement of the NARCAM database, that the grant was cut after only the first of five years because of budget cuts. "The objectives of this five-year project were extensive, but would have added greatly to our understanding of national and global environmental impacts on herpetofauna," he wrote. In an e-mail to Elizabeth Martin of the USGS, who administered the database, he made it clear that this was a serious scientific loss: "Not completing these goals [of the grant] would appear to me to be a major loss to addressing questions about amphibian (as well as reptile) declines and so [it] might be helpful to be aware of when USGS again decides [that] these issues are important enough to provide funding to nongovernment organizations."
For NSF-funded researchers who have no database in which to deposit their data, Silverthorne suggested contacting the NSF program director to discuss options. Will across-the-board cuts hurt NSF grants? The president's budget (box 3) calls for a small increase for NSF, but Congress must approve it. If Congress does not approve this increase, there are concerns that across-the-board federal budget cuts in the 2013 fiscal year (FY) will lead to cuts in programs get no special response from the NSF (box 3). Congress is supposed to cut discretionary spending by 9.1 percent for 2013, continuing, but with smaller cuts, downward in a steplike manner through 2021, at which point the cuts will be 5.5 percent. In the BioScience interview, Wingfield warned that there may be fewer or smaller grants, although he said that he "can't be more specific."
Silverthorne, too, said, "We have a plan." But she added, "I think it would create more worry and concern to speculate in the absence of any information than to wait and see what happens."
Cornell's Zamudio sees that decreases in federal grants may force researchers and universities to think creatively about funding. "Universities will have to talk about building centers through philanthropy," she said. That, said Sogin, is exactly what the MBL is doing. Sogin's Bay Paul Center laboratory was formed "on the back of a two million dollar gift from a capital campaign." He explained that the initial investment allowed him to establish a research program. "There are about 60 people who work in the center now; it is quite viable [but] it doesn't have very much in the bank," he said.
Online sites, such as RocketHub.com, are used by some researchers to solicit small donations for specific projects. Its #SciFund Challenge raised more than $76,000 for scientific research projects for 49 researchers between 1 November and 15 December 2011 (scifund.wordpress.com) using a method called crowdfunding-the bundling of small, online donations from many sources.
The overwhelming problem for the NSF, budget cuts notwithstanding, is nothing new. According to Clutter, In February, President Obama released his budget request for fiscal year 2013. Preliminary analysis suggests that science agencies fare reasonably well as compared with some other program areas. The president has proposed $140.8 billion for research and development (R&D) spending. Nondefense R&D would increase by approximately 5 percent from the 2012 level. The National Science Foundation (NSF) would receive $7.4 billion, a $340 million increase. The administration's funding priorities include cross-cutting research in advanced manufacturing, clean energy, wireless communications, and science and mathematics education.
NSF's research and related activities account would receive nearly $6 billion, a funding increase of roughly 5 percent. The Biological Sciences Directorate, which is funded from this account, could see an increase of $22 million (3.1 percent).
